A great number of interruption experiments was made in a vacuum chamber with contact materials Cu, CuCr(50/50) and AgWC. The currents to be interrupted varied from 2.5 until 32 kA. The rate of change of current and recovery voltage were kept at a fixed value immediately after current zero. Many reignitions of the dielectric type were observed and only a few of the thermal type. No evidence of strong anode spot melting was found. At 5 to 10 ps after PAC a "second" post are current did appear.
INTRODUCTION
For the design and manufacturing it is important to know the current interruption performance of the vacuum circuit breaker (VCB) under different conditions, e.g. arc current, arcing time, gap length. Especially the interruption performance of short circuit currents, in the range of 10 kA is of interest. In this case current constriction and anode spot formation can easily occur [1, 2, 3, 4] . After current zero the transient recovery voltage (TRV) appears over the opened contacts and can cause a reignition. When anode spot melting has occured the reignition will be of the thermal type due to the abundance of particles in the contact gap [ 1, 2] . At low currents the recovery of dielectric strength depends -apart from the used contact material-on the rate of rise of current and voltage and on the gaplength at current zero [ 5 ] . The experiments were performed with the following contact materials: Cu, CuCr(50/50 %) and AgWC. The contact construction was such that no axial magnetic field was induced. During the experiments the rates of rise of current and voltage were kept constant.
EXPERIMENTS 2.1 Test circuit
The experiments were executed with the well known Weil-Dobke synthetic circuit, shown in Fig.  1 . It consists of a main current circuit, containing capacitor bank C (890 pF), transformer T (Ltr = 21.5 mH, R,, = 1.49a) with f,,,,, = 36.4 Hz; a current injection circuit, containing capacitor C, (27.8 KF), coil L (1.27 mh), and air gap switch SG, with f,,,, = 847 Hz, i,,,, = 2.2 kA and (di,,,/dt)cz = 11.7 A/ps; a TRV circuit containing capacitor CTRV (20 = 25 kV and dUTRv/dt = 1.9 kV/p. pF) and Coil Ld (32 pH), with fTRV = 32 kHz, QTRV 
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The test object is VCB I, a demountable vacuum chamber equipped with different kinds of contacts (Cu, CuCr, AgWC), all with a diameter of 25 mm. VCB I1 is a back up switch to prevent the TRV from entering the low voltage components of the main circuit. When the main current flows VCB I and I1 are opened together, where VCB I1 interrupts at main current zero, whereas VCB I is still conducting the injection current which was triggered 0.3 ms before C.Z. At injection current zero the TRV only acts on VCB I. 
Experimental results
In order to obtain information about reiationships between reignition occurrence and reignition voltage (U,) on the one hand and maximum arc current (i,), dissipated arc energy ( [ i,u,dt) and contact gap length (d) on the other hand, a large series of experiments was executed with the three different contacts (Cu, CuCr, AgCW). During these experiments the di/dt and dU,,,/dt were kept constant at the aforementioned values. Around current zero detailed measurements of U, , , and i, were made at high time resolution as is shown in Fig. 3 [6, 7] .
while the TRV appears ( Fig. 3 .a) where the measured dU,,,/dt = 1.6 kV/ps. At t = 14.5 ALS reignition takes place at a TRV value of -13 kV. From this high value it is clear that a dielectric reignition occurs. Only In a few cases, especially with AgWC-contacts, thermal reignitions (U, 5 1 kV) were observed. On both current and voltage curves instabilities can be seen which will be discussed in the next chapter. They were observed in many experiments but do not always lead to a reigntion. Fig-4 . ~~m " -t s of arcing voltages (upper traces) and light intensities (lower traces) for three peak currents, resp. 4.1, 6.7 and 10.4 kA. Arcing time is kept at about 12 ms. At 10.4 kA arc constriction is evident. In Fig. 3 .b we see from t = 2.5 ps the declining inejction current, rate 10.1 A / p , reaching current zero at about t = 5 pj. The post arc current has a maximum of about 1 A at t = 5.5 ps, MeanSome experiments were made in order to determine whether arc constriction will take place at high cur- Also the contact erosion rate has been determined by measuring the electrode masses before and after the interruption measurements. The average erosion rate is calculated by dividing the total electrode mass loss by the total arcing charge that was transferred in the particular measurements series. The results are compiled in table 1. 
DISCUSSION

Interruption performance
Under the conditions, established in the experimental set-up, many interruptions led to reignition for all three contact materials. The interrupted main current ranges from 2.5 kA until 32 kA. Figures 5, 6 and 7 show the compiled data of reignition voltage U, and maximum arc current i, for different regions of gap length and the contact materials Cu, CuCr and AgWC respectively. What hits the eye first is the great variance of measured reignition voltages which suggests that stochastic processes play an important role. In this region two features act together, the high peak value of the main current and the long arcing time (leading to great gap length). Here the total energy dissipated in the arc W, will result in a great amount of cathode material in the gap and eventually when current constriction takes place and anode spots are formed a lot of anode material will be available.
In that case ionized material will stay in the inter electrode gap for several microseconds and can cause a thermal reignition [9]. For all three electrode materials used this has happened several times. An indication for the high plasma density [8] in these cases is given by the long pumping time necessary to bring the vacuum chamber back to working conditions, pressure p S 10' ' Pa. 
Second post arc current
In Fig. 3 we have seen the appearance of a second PAC (is) around t = 10 ps. From the many experiments it was clear that this current peak coincides with the maximum of dUTRv/dt and is mainly capacitive with a small resistive part. The stray capacitance of VCB I and the plasma resistance are supposed to be the origin of this current is. The high frequency disturbances on UTRV are due to the circuit CTRV -Ld -VCB I. When the plasma resistance is low enough reignition can set on as showed in Fig.   3 .
CONCLUSIONS
Apart from the statements and conclusions in the main text we like to resume the following conclusions:
-With simple diagnostic means like mehurement of arc voltage, arc current, contact movement and light intensity the interruption performance can be investigated.
-At small gap length all contacts materials used (Cu, CuCr, AgWC), showed high reignition voltages ( > 4 kV) indicating dielectric reignition. -At large gap length, coinciding with long arcing voltages, occasionally U, < 1 kV, indicating thermal reignition.
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